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Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

T icHncr nf digitus; 

1.-9. (canceled). 

1 0. (Currently Amended) A speech signal decoding apparatus ohomct e rized - by 
comprising: 

a plurality of decoding means for decoding information containing at least a sound 
source signal, a gain, and filter coefficients from a received bit stream; 

identification means for identifying voiced speech and unvoiced speech of a speech 
signal using the decoded information, at least the unvoiced speech con taining a background 
noise : 

smoothing means for performing smoothing processing based on the decoded 
information for at least either one of the decoded gain and the decoded filter coefficients in 
the speech signal with & background noise in at loaot the unvoic e d sp ee ch - i dentified by said 
identification means in orderto provide enhanced coding quality for at least the unvoiced 
speech with the background noise r ogardlooa of whether ot not an error occurs in oaid decoded 
gain or d e coded filter ooefficiento ; 

means for obtaining an excitation signal by multiplying the decoded sound source 
signal by the decoded d e coding gain after performing the smoothing processing; and 

means for decoding the speech signal by driving a filter having the decoded filter 
coefficients by the excitation signal obtained from the means for obtaining. 

1 1- (Currently Amended) TheA ft-apparatus as recited in according to claim 10, 
wherein 
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said apparatus further comprises classification means for classifying unvoiced speech 
in accordance with the decoded information, and 

said smoothing means performs smoothing processing in accordance with a 
classification result of said classification means for at least either one of the decoded gain and 
the decoded filter coefficients in the unvoiced speech identified by said identification means. 



12. (Currently Amended) The Aa-apparatus as recited in ncoordina to claim 10, 
wherein said identification means performs identification operation using a value obtained by 
averaging for a long term a variation amount based on a difference between the decoded filter 
coefficients and their long-term average. 



13. (Currently Amended) The A frapparatus as recited in according to claim 1 1 , 
wherein said classification means performs classification operation using a value obtained by 
averaging for a long term a variation amount based on a difference between the decoded filter 
coefficients and their long-term average. 



1 4. (Currently Amended) TheAft apparatus as recited in o eeerdia&4e-claim 1 0, 
wherein 

said decoding means decodes information containing pitch periodicity and a power of 
the speech signal from the received bit stream, and 

said identification means performs identification operation using at least either one of 
the decoded pitch periodicity and the decoded power output from said decoding means. 
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15. (Currently Amended) TheAa apparatus as rented in a s eording to claim 11, 
wherein 

said decoding means decodes information containing pitch periodicity and a power of 
the speech signal from the received bit stream, and 

said classification means performs classification operation using at least either one of 
the decoded pitch periodicity afid the decoded power output from said decoding means. 

16. (Currently Amended) TheAa apparatus as recited in according to claim 10, 
wherein 

said apparatus farther comprises estimation means for estimating pitch periodicity and 
a power of the speech signal from the excitation signal and the decoded speech signal, and 

said identification means performs identification operation using at least either one of 
the estimated pitch periodicity and the estimated power output from said estimation means. 



17. (Currently Amended) TheAa apparatus as recited in accordtt* g4fr^laim 1 1, 
wherein 

said apparatus further comprises estimation means for estimating pitch periodicity and 
a power of the speech signal from the excitation signal and the decoded speech signal 3 and 

said classification means performs classification operation using at least either one of 
the estimated pitch periodicity and the estimated power output from said estimation means. 

1 8. (Currently Amended) TheAfi apparatus as recited in a ccording to claim 1 1 , 
wherein said classification means classifies unvoiced speech by comparing a value obtained 
by the decoded filter coefficients from said decoding means with a predetermined threshold. 

19. (Canceled) 

-4- 

015.671422.1 



PAGE 5/18 " RCVD AT 1114)2005 5:26:38 PM [Eastern Standard Time] ■ SVR:USPT0-EFXRMtt 1 DNIS:3729314 < CSID: ' DURATION (mm-ss):05-06 



JAN. 14. 2005 2:28PM 



NO. 1 757 P. 6 
Atty. Diet. No. 017446-0305 



20. (Currently Amended) A speech signal decoding/encoding apparatus 

speech signal encoding means for encoding a speech signal by expressing the speech 
signal by at least a sound source signal, a gain, and filter coefficients; 

a plurality of decoding means for decoding information containing a sound source 
signal, a gam, and filter coefficients from a received bit stream output from said speech signal 
encoding means; 

identification means for identifying voiced speech and unvoiced speech of the speech 
signal using the decoded informatio n, at least the unvoiced speech contain ing a background 
noise ; 

smoothing means for performing smoothing processing based on the decoded 
information for at least either one of the decoded gain and the decoded filter coefficients in 
the speech signal with a background noto o in at least th e unv oi ced speech identified by said 
identification means in order to provide enhanced coding quality for at least the unvoiced 
sneech with the background nois er ogardloGQ of whoth o r or not an error occurs in said de e od e d 
gain or d es odo d- fil ter coefficients ; 

means for obtaining an excitation signal by multiplying the decoded sound source 
signal by the decoded decoding gain after performing the smoothing processing; and 

means for decoding the speech signal by driving a filter having the decoded filter 
coefficients by the excitation signal obtained from the means for obtaining. 

2 1 . (Currently Amended) A speech signal decoding method charncterize d-by 
comprising the steps of: 
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decoding information containing at least a sound source signal, a gain, and filter 
coefficients from a received bit stream; 

identifying voiced speech and unvoiced speech of a speech signal using the decoded 
informatio n, at least the unvoiced speech c nntmrnnp- a backgrou nd noise: 

performing smoothing processing based on the decoded information for at least either 
one of the decoded gain and the decoded filter coefficients, said smoothing operation 
performed in the identified speech in order to provide enhanced codi ng quality for at least the 
unvoiced speech with the background noise signal with a b ao fegyound noise in at loaGt the 
unvoic e d sp ee ch, said omoothing being porformodregardl e ss of wh e &er or not an error 
ee ouro in said d e coded gain or de coded filter oooffioicmts ; and 

decoding the speech signal by driving a filter having the decoded filter coefficients by 
an excitation signal obtained by multiplying the decoded sound source signal by the decoded 
gain using a result of the smoothing processing. 

22. (Currently Amended) TheA method as recited in a ccording to claim 2U 
wherein 

the method further comprises the step of classifying unvoiced speech in accordance 
with the decoded information, and 

the step of performing smoothing processing comprises the step of performing 
smoothing processing in accordance with a classification result of the unvoiced speech for at 
least either one of the decoded gain and the decoded filter coefficients in the unvoiced speech. 

23. (Currently Amended) The A method as recited in a ccording to claim 21, 
wherein the identifying step comprises the step of performing identification operation using a 
value obtained by averaging for a long term a variation amount based on a difference between 
the decoded filter coefficients and their long-term average. 

24. (Currently Amended) The A -method as recited in according to claim 2, 
wherein the classifying step comprises the step of performing classification operation using a 
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value obtained by averaging for a long term a variation amount based on a difference between 
the decoded filter coefficients and their long-term average. 

25. (Currently Amended) TheA method as recited in acoordi« g4e-claim 21, 
wherein 

the decoding step comprises the step of decoding information containing pitch 
periodicity and a power of the speech signal from the received bit stream, and 

the identifying step comprises the step of performing identification operation using at 
least either one of the decoded pitch periodicity and the decoded power. 

26. (Currently Amended) TheA method as recited in according to claim 22, 
wherein 

the decoding step comprises the step of decoding information containing pitch 
periodicity and a power of the speech signal from the received bit stream, and 

the classifying step comprises the step of performing classification operation using at 
least either one of the decoded pitch periodicity and the decoded power, 

27. (Currently Amended) The A method as recited in according to - claim 2 1 , 
wherein 

the method further comprises the step of estimating pitch periodicity and a power of 
the speech signal from the excitation signal and the decoded speech signal, and 

the identifying step comprises the step of performing identification operation using at 
least either one of the estimated pitch periodicity information and the estimated power. 

28. (Currently Amended) TheA method as recited in according to claim 22, 
wherein 

the method further comprises the step of estimating pitch periodicity and a power of 
the speech signal from the excitation signal and the decoded speech signal, and 
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the classifying step comprises the step of performing classification operation using at 
least either one of the estimated pitch periodicity and the estimated power. 

29. (Currently Amended) TheA method as recited in according to claim 22, 
wherein the classifying step comprises the step of classifying unvoiced speech by comparing a 
value obtained by the decoded filter coefficients with a predetermined threshold. 

30. (New) The apparatus as recited in claim 10 wherein said plurality of decoding 
means includes means for decoding a power of said speech signal and said identification 
means identifies voiced speech and unvoiced speech of the speech signal using the decoded 
information and the power of the speech signal. 

3 1 . (New) The apparatus as recited in claim 20 wherein said plurality of decoding 
means includes means for decoding a power of said speech signal and said identification 
means identifies voiced speech arid unvoiced speech of the speech signal using the decoded 
information and the power of the speech signal. 

32. (New) The method as recited in claim 21 wherein said decoding step further 
decodes a power of said speech signal and said identifying step identifies the voiced speech 
and unvoiced speech of the speech signal using the decoded information and the power of the 
speech signal. 

33. (Currently Amended) A speech signal decoding apparatus comprising: 

a plurality of decoding devices for decoding information containing at least a sound 
source signal, a gain, and filter coefficients from a received bit stream; 

an identification device for identifying voiced speech and unvoiced speech of a speech 
signal using the decoded information, at least the unvoiced speech containing a background 
noise; 

a smoothing device for performing smoothing processing based on the decoded 
information for at least either one of the decoded gain and the decoded filter coefficients in 



-8- 

015.671422.1 

PAGE 9/18 * RCVD AT 1/14/2005 5:26:38 PM [Eastern Standard Time] • SVR:USPT0-EFXRF-1/4 ' DNIS:8729314 * CSID: * DURATION <mm-ss):05-06 



JAN. 14. 2005 2:29PM 



NO. 1757 P. 10 



Atty. Dkt No. 017446-0305 

the speech identified by said identification device in order to provide enhanced coding quality 
for at least the unvoiced speech with the background noise; 

a multiplier device for generating an excitation signal by multiplying the decoded 
sound source signal by the decided d e coding gain after performing the smoothing processing; 
and 

a decoder for decoding Hie speech signal by driving a filter having the decoded filter 
coefficients by the excitation signal. 

34. (New) The apparatus as recited in claim 33, wherein 

said apparatus further comprises classification device for classifying unvoiced speech 
in accordance with the decoded information, and 

said smoothing device performs smoothing processing in accordance with a 
classification result of said classification device for at least either one of the decoded gain and 
the decoded filter coefficients in the unvoiced speech identified by said identification device. 



35. (New) The apparatus as recited in claim 33, wherein said identification device 
performs an identification operation using a value obtained by averaging for a long term a 
variation amount based on a difference between the decoded filter coefficients and their 
long-term average. 



36. (New) The apparatus as recited in claim 34, wherein said classification device 
performs a classification operation using a value obtained by averaging for a long term a 
variation amount based on a difference between the decoded filter coefficients and their 
long-term average. 
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37. (New) The apparatus as recited in claim 33, wherein 

said decoding device decodes information containing pitch periodicity and a power of 
the speech signal from the received bit stream, and 

said identification device perfonns an dentification operation using at least either one 
of the decoded pitch periodicity and the decoded power output from said decoding means. 

38. (New) The apparatus as recited in claim 34, wherein 

said decoding device decodes information containing pitch periodicity and a power of 
the speech signal from the received bit stream, and 

said classification device performs a classification operation using at least either one 
of the decoded pitch periodicity and the decoded power output from said decoding device. 

39. (New) The apparatus as recited in claim 33, wherein 

said apparatus further comprises an estimation device for estimating pitch periodicity 
and a power of the speech signal from the excitation signal and the decoded speech signal, 
and 

said identification device performs an identification operation using at least either one 
of the estimated pitch periodicity and the estimated power output from said estimation device. 

40. (New) The apparatus as recited in claim 34, therein 

said apparatus further comprises an estimation device for estimating pitch periodicity 
and a power of the speech signal from the excitation signal and the decoded speech signal, 
and 
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said classification device performs a classification operation using at least either one 
of the estimated pitch periodicity and the estimated power oulput from said estimation device. 

4 1 , (New) The apparatus as recited in claim 34, wherein said classification device 
classifies unvoiced speech by comparing a value obtained by the decoded filter coefficients 
from said decoding device with a predetermined threshold. 



42. (New) The apparatus as recited in claim 33 wherein said plurality of decoding 
devices includes a decoding device for decoding a power of said speech signal and said 
identification device identifies voiced speech and unvoiced speech of the speech signal using 
the decoded information and the power of the speech signal. 



43. (Currently Amended) A speech signal decoding/encoding apparatus 
comprising: 

a speech signal encoding device for encoding a speech signal by expressing the speech 
signal by at least a sound source signal, a gain, and filter coefficients; 

a plurality of decoding devices for decoding information containing a sound source 
signal, a gain, and filter coefficients from a received bit stream output from said speech signal 
encoding device; 

an identification device for identifying voiced speech and unvoiced speech of the 
speech signalling the decoded information, at least the unvoiced speech containing a 
background noise; 

a smoothing device for performing smoothing processing based on the decoded 
information for at least either one of the decoded gain and the decoded filter coefficients 



in 
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the speech identified by said identification device m order to provide enhanced coding quality 
for at least the unvoiced speech with the background noise; 

a multiplier device for generating an excitation signal by multiplying the decoded 
sound source signal by the decoded decoding gain after performing the smoothing processing; 
and 

a decoder for decoding the speech signal by driving a filter having the decoded filter 
coefficients by the excitation signal. 



44. (New) The apparatus as recited in claim 43, wherein said plurality of decoding 
devices includes a decoding device for decoding a power of said speech signal and said 
identification device identifies voiced speech and unvoiced speech of the speech signal using 
the decoded information and the power of the speech signal. 
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